Vitamin B12, reduced by titanium(III) citrate to vitamin B12., catalyzes the reductive dechlorination of chlorophenols. Reductive dechlorination of pentachlorophenol and of all tetrachlorophenol and trichlorophenol isomers was observed. Reaction of various chlorophenols with vitamin B12 favored reductive dechlorination at positions adjacent to another chlorinated carbon, but chlorines ortho to the hydroxyl group of a phenol were particularly resistant to reductive dechlorination, even if they were also ortho to a chlorine. This resulted in a reductive dechlorination pattern favoring removal ofpara and meta chlorines, which differs substantially from the pattern exhibited by anaerobic microbial consortia.
noid vitamin B12, the nickel porphinoid coenzyme F430, and the iron porphyrin heme, with titanium(III) citrate or dithiothreitol (DTT) as the electron donor (6, 9, 10) . Vitamin B12 can also catalyze the reductive dechlorination of the pesticides lindane (3, 11) , mirex (17) , and kepone (17) and the aromatic halides hexachlorobenzene and pentachlorobenzene (1, 6) , PCP (6) , and 2,3,4,5,6-pentachlorobiphenyl (1) .
Anaerobic bacteria are rich in the metallo-organic cofactors which catalyze reductive dehalogenation. Acetogenic and methanogenic bacteria are especially rich in corrinoids, both cytoplasmic and membrane bound (5, 8, 7, 19, 21, 22) . Some of these corrinoids have unique functional moieties with as-yetundetermined influence on the chemical activity of the molecule (19) .
Representative of these corrinoids is vitamin B12. (16) . The ready transition between oxidation states makes vitamin B12 an important redox catalyst and a common prosthetic group of redox-active enzymes.
A recent study (6) reported that vitamin B12 catalyzed the reductive dechlorination of PCP at only the meta and para positions. The regiospecificity of reductive dechlorination exhibited by anaerobic microbial consortia and by vitamin B12 invites comparison. In this study, we examine the reductive dechlorination of PCP and all of the tetrachlorophenols (TeCPs), and trichlorophenols (TCPs) by vitamin B12 and compare the regiospecificity with that of anaerobic microbial consortia. Fig. 3 , which follows the reductive dechlorination of 2,3,4,6-TeCP. Table 1 summarizes the results of all of the dechlorination reactions. Mass balances for the reactions were between 57 and 104%. The poorer mass balances suggest additional transformation beyond the observed products. The substrate and products recovered as the reactions progressed was generally less than the starting material, suggesting that further degradation or conversion to unanticipated products was occurring. The electron capture detector response decreases as the degree of chlorination decreases, so that small quantities of further reduction products may be missed. The mass balance for 2,3,4,6-TeCP at day 14 was only 79%, but 2,3,6-TCP was Fig. 4 . This dechlorination pattern most resembles that observed with anaerobic consortia acclimated to 3-CP (13) , which reductively dechlorinated PCP to a mixture of 2,3,4,6-TeCP and 2,4,6-TCP. However, this population of bacteria did not produce products of dechlorination at the 4 position, which vitamin B12, does. Anaerobic consortia acclimated to 4-CP (13) dechlorinated at the 4 but not the 3 position and then removed an ortho chlorine to produce 2,3,5-TCP. This product was not detected in the present study.
MATERUILS
Vitamin B12r, whether generated with DTT unacclimated anaerobic consortia alike remove the ortho chlorine.
These results also suggest that cobalamines will best catalyze the reductive dechlorination of aryl chlorides only when fully reduced to the oxidation level of vitamin B12s. No reductive dechlorination of PCP was observed even after several months of contact with vitamin B12r. In contrast, vitamin B12 reduced with DTT converted approximately 3.5% of 2,3,4,5,6-pentachlorobiphenyl to tetrachlorobiphenyls after 4 weeks of contact (1) . This slow conversion could have been mediated only by vitamin B12r. Reductive dechlorination of 2,3,4,5,6-pentachlorobiphenyl in the presence of Ti(III) citrate would be expected to proceed much more rapidly, not simply because the ultimate reductant, Ti(III) citrate, has a lower redox potential than DTT, but because vitamin B121 is a more effective electron transfer mediator than vitamin B12r.
Corrinoids in nature function as cofactors together with apoenzymes which direct their natural chemistry toward specific purposes (15) . While corrinoids generally can react as methyl or hydride transfer agents, it is the intact enzymatic apparatus that directs and controls the ultimate outcome of the individual chemical process. It is not unreasonable to expect that such would be the case for reductive dechlorination of organic halides.
